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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation 
may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The optical waveguide which shuts up and spreads the light 
which it has the clad prepared in the perimeter of a core and said core, 
and said core has a refractive index higher than said clad, and carried 
out incidence to said core, It is the metal thin film which at least a part 
contacts said core directly, and causes a surface plasmon resonance 
phenomenon. The optical waveguide mold SPR phenomenon 
measurement chip equipped with said metal thin film prepared so that 
the sample which has a surface plasmon resonance phenomenon 
measured by measuring the light which spreads said core may contact, 
The optical waveguide mold SPR phenomenon measuring device 
characterized by having an optical connecting means for making optical 
connection of the light source for carrying out incidence of the light, the 
optical instrumentation for measuring the light by which outgoing 
radiation was carried out, and said light source, the optical waveguide of 
said optical waveguide mold SPR phenomenon measurement chip and 
said optical instrumentation. 

[Claim 2] Said optical waveguide mold SPR phenomenon measurement 
chip, said light source, and said light measurement machine are an 
optical waveguide mold SPR phenomenon measuring device according to 
claim 1 characterized by making optical connection with the optical fiber. 

[Claim 3] Said optical waveguide mold SPR phenomenon measurement 
chip is an optical waveguide mold SPR phenomenon measuring device 
according to claim 1 or 2 characterized by having into a clad two or 
more optical waveguides which have two or more cores. 
[Claim 4] While preparing said metal thin film which contacts two or 
more optical waveguides and the core of each optical waveguide radial 
[ of said disc-like optical waveguide mold SPR phenomenon 
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measurement chip ] and establishing a reverse earthenware mortar-like 
countersink in the core at the include angle of 45 degrees Input the light 
from said light source into Susono of the countersink of the shape of 
said reverse earthenware mortar, and said optical waveguide mold SPR 
phenomenon measurement chip with which the core of said optical 
waveguide extended to radial carries out the light guide of the light, and 
carries out outgoing radiation is prepared on the pivotable substrate. 
One optical waveguide mold SPR phenomenon measuring device of the 3 
publications from claim 1 characterized by having attained measurement 
of the outgoing radiation light from each optical waveguide respectively 
with said optical measuring instrument by rotation of said substrate. 
[Claim 5] Said optical fiber is one optical waveguide mold SPR 
phenomenon measuring device of the 3 publications from claim 1 which 
is being fixed with the movable optical fiber fixture six shafts, and is 
characterized by the thing which can move to a hand of cut about x, y, 
the z-axis, and each shaft of a three dimension, and for which it is fixed 
with a movable fixture and said optical waveguide mold SPR 
phenomenon measurement chip is enabling coincidence of the optical 
axis of said optical fiber and the optical axis of the optical waveguide of 
said optical waveguide mold SPR phenomenon measurement chip of a x 
axis. 

[Claim 6] One optical waveguide mold SPR phenomenon measuring 
device of the 3 publications from claim 1 characterized by preparing the 
switch optical waveguide which has the switching function in which 
incidence is possible for light to the core of said predetermined optical 
waveguide of the optical waveguide mold SPR phenomenon 
measurement chip which has the metal thin film prepared so that two or 
more optical waveguide and each optical waveguide might be contacted 
between said light source and an optical waveguide mold SPR 
phenomenon measurement chip. 

[Claim 7] The optical waveguide mold SPR phenomenon measuring 
device according to claim 6 characterized by preparing the branching 
optical waveguide which condenses the outgoing radiation light from the 
optical waveguide mold SPR phenomenon measurement chip which has 
the metal thin film prepared so that two or more optical waveguide and 
each optical waveguide might be contacted, and carries out a light guide 
to said optical instrumentation between said optical waveguide mold 
SPR phenomenon measurement chips and optical instrumentations. 
[Claim 8] The core of the optical waveguide of said optical waveguide 
mold SPR phenomenon measurement chip is an optical waveguide mold 
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SPR phenomenon measuring device given in seven from claim 1 
characterized by having the end face formed in the include angle of 45 
degrees to the expanding direction, carrying out incidence of the light to 
the end face of said core formed [ of the core of said optical 
waveguide ] in said 45 degrees from the 90-degree direction from 
expanding, and carrying out the light guide of the light to said core. 
[Claim 9] 



http://www4Jpdl.ncipi.gojp/cgi-bin/tran_web_cgi_eije?u=http%3A%2F%2Fvvww4.ipdl.... 2006/08/23 



JP.2002-162346.A [DETAILED DESCRIPTION] 



1/4 s<— V 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation 

may not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the optical waveguide 
mold SPR phenomenon measuring device which can perform the 
quantum and the quality of special material an optical waveguide mold 
SPR phenomenon measuring device and by measuring the refractive 
index on a metal thin film using optical system in a detail further. That is, 
it is related with the optical waveguide mold SPR phenomenon 
measuring device which used the measurement chip which can carry out 
the light guide of the light to a measurement front face using a 
waveguide production technique. 
[0002] 

[Description of the Prior Art] Measurement which used color reaction 
and an immunoreaction by chemical process measurement, 
environmental measurement, a clinical laboratory test, etc. 
conventionally is performed. However, by this measuring method, the 
sensor which used the optical-pumping surface plasmon resonance 
phenomenon by high sensitivity as a possible sensor of the quality and 
quantum measurement of the chemical in a device under test is 
proposed and put in practical use, without carrying out the sample 
extract of the device under test, and also there being problems, such as 
needing complicated actuation and a complicated marker, and needing a 
marker. Below, surface plasmon resonance (Surface Plasmon 
Resonance) is abbreviated to SPR, and is used. 

[0003] a SPR phenomenon measuring device have the common system 
which give the incident angle range which be the through lens 3 about 
the polarizing plate 2 which let only p-polarized light light pass for the 
light emitted from the light source 1 as show in drawing 16 , be make to 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006/08/23 



JP.2002-162346.A [DETAILED DESCRIPTION] 



2/4 v 



carry out incidence to the high refractive index prism 4 , irradiate the 
metal thin film 5 with the sensor film which touched the device under 
test 6 , and detect a change of the reflected light from a metal thin film 
on the strength with the photoelectron detector 7 through prism 4 . 
[0004] The light emitted from the light source 1 serves as an 
evanescent wave by the interface of prism and a metal, and the wave 
number is called for by the degree type. 

[0005] kev=kpnpsintheta — here, kp is [ the refractive index of prism 
and theta of the wave number of incident light and np ] incident angles. 
[0006] On the other hand, on a metal thin film front face, a surface 
plasmon wave arises and the wave number is called for by the degree 
type. 
[0007] 

ksp=(C/omega) -root (epsilonn2/(epsilon+n 2)) 

Here, for C, the velocity of light and omega are [ the dielectric constant 
of a metal thin film and n of angular frequency and epsilon ] the 
refractive indexes of a device under test. 

[0008] When it is the wave number of the angle of incidence theta 
whose wave number of this evanescent wave and a surface plasmon 
wave corresponds, or incident light, an evanescent wave is used for 
excitation of surface plasmon, and the quantity of light observed as the 
reflected light decreases. 

[0009] At drawing 16 , the light emitted from the light source 1 has many 
types which can be driven while the light source 1 and the photoelectron 
detector 7 maintain fixed angle of reflection so that incidence of the 
light which had the range whenever [ incident angle / which always 
exists through a lens 3 ] may be carried out and the incidence of the 
light of a still wide range incident angle can be carried out (refer to 
drawing 1 6 arrow head). 

[0010] Or as shown in drawing 17 , the include angle of incident light 
presupposes that it is fixed, and also has the type whose wave number 
of incident light is adjustable, or the type which can carry out the 
spectrum of the reflected light. In drawing 17 , a sign shows the same 
member as drawing 16 . 

[001 1] In order to depend for a SPR phenomenon on the refractive index 
of the device under test which touched prism and a metal thin film For 
example, when it measures with the SPR measuring device of a 
configuration like drawing 16 by using a sample (device under test) as 
water, By being able to detect as a curve which has the minimum at a 
certain fixed include angle, as shown in drawing 18 , and fixing an 
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antibody etc. on about [ measuring the refractive-index change by 
concentration change of a device under test etc. ], and a metal thin film 
The quantum of special material can be performed by measuring 
refractive-index change of the antibody combined with the antigen. 
[001 2] In recent years, as for a SPR phenomenon measuring device, the 
demand of many channelization has been increasing to the 
miniaturization, since [ however, ] the usage which there is a fault that 
equipment will become large in configuration like drawing 16 , and forms 
a certain sensor film on a metal thin film, and is measured is most — a 
measurement part — the easy direction of exchange of a metal thin film 
is mainly desirable. The SPR phenomenon measuring device (product 
name Biacore Probe) of a fiber mold and the small SPR phenomenon 
measuring device (product name Spreeta) which arranged the light 
source, the photoelectron detector, the polarizing plate, and the metal 
thin film into the epoxy resin from Texas Instruments (Texas Instrument) 
are sold from the beer core (Biacore) company. Moreover, in addition to 
this, various small SPR phenomenon measuring devices are proposed. 
[0013] However, the thing of a fiber mold has many which form the 
metal thin film for measurement in the end face, and processing is 
difficult, is attached to one fiber, and can have only one measurement 
front face. Moreover, optical components, such as a splitter for taking 
out the reflected light of an end face and a coupler, are needed. 
[0014] The thing of a type which allotted all optical system to the epoxy 
resin etc. must arrange all the optics with a sufficient precision, and, 
moreover, has lost the convenience of exchange of a metal thin film. 
Since a part for the light source or a light sensing portion was 
furthermore incorporated into epoxy, when exchanging a sensing part, all 
the parts needed to be exchanged, and there was a fault to which cost 
becomes high. 
[0015] 

[Problem(s) to be Solved by the Invention] It is this invention's being 
made in view of such the present condition, and that purpose's being 
small, offering the convenient SPR phenomenon measurement chip of 
exchange using the optical waveguide production technique versatility 
and productivity being high, and offering the SPR phenomenon 
measuring device which connected the light source and an optical 
measuring instrument to this SPR phenomenon measurement chip by 
the simple approach. Furthermore, the light source, an optical 
measurement part, and a sensing part are repeated, it is made 
removable structure, and the SPR phenomenon measuring device of a 
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low price is realized more. 
[0016] 

[Means for Solving the Problem] In order to solve the above-mentioned 
technical problem, the SPR phenomenon measuring device by this 
invention The optical waveguide which shuts up and spreads the light 
which it has the clad prepared in the perimeter of a core and said core, 
and said core has a refractive index higher than said clad, and carried 
out incidence to said core, It is the metal thin film which at least a part 
contacts said core directly, and causes a surface plasmon resonance 
phenomenon. The optical waveguide mold SPR phenomenon 
measurement chip equipped with said metal thin film prepared so that 
the sample which has a surface plasmon resonance phenomenon 
measured by measuring the light which spreads said core may contact, It 
is characterized by having an optical connecting means for making 
optical connection of the light source for carrying out incidence of the 
light, the optical instrumentation for measuring the light by which 
outgoing radiation was carried out, and said light source, the optical 
waveguide of said optical waveguide mold SPR phenomenon 
measurement chip and said optical instrumentation. 
[0017] The description of this invention uses optical waveguide for a 
SPR phenomenon measurement chip, and is that it combined by the light 
source, and a detector and simple optical system. If an optical 
waveguide production technique is used, various functions can be given 
with it being as preparing a diffraction grating **** [, and ], and it is 
possible to produce those SPR phenomenon measurement chips cheaply 
and so much. [ producing many waveguide cores on one chip ] 
[ branching on the way ] 

[0018] Moreover, connection with the light source and an optical 
measuring instrument becomes easy by the approach of I/O of the light 
to various optical waveguides. 
[0019] 

[Embodiment of the Invention] The principle of the SPR phenomenon 
measurement by this invention is application of the format of drawing 
17 , uses optical waveguide instead of prism, and measures a spectrum. 
[0020] The schematic diagram of the SPR phenomenon measurement 
chip using the optical waveguide which is the sensing part of the SPR 
measuring device of this invention is shown in drawing 1 a. 
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* NOTICES * 
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may not reflect the original precisely. 
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3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Industrial Application] This invention relates to the optical waveguide 
mold SPR phenomenon measuring device which can perform the 
quantum and the quality of special material an optical waveguide mold 
SPR phenomenon measuring device and by measuring the refractive 
index on a metal thin film using optical system in a detail further. That is, 
it is related with the optical waveguide mold SPR phenomenon 
measuring device which used the measurement chip which can carry out 
the light guide of the light to a measurement front face using a 
waveguide production technique. 
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PRIOR ART 

[Description of the Prior Art] Measurement which used color reaction 
and an immunoreaction by chemical process measurement, 
environmental measurement, a clinical laboratory test, etc. 
conventionally is performed. However, by this measuring method, the 
sensor which used the optical-pumping surface plasmon resonance 
phenomenon by high sensitivity as a possible sensor of the quality and 
quantum measurement of the chemical in a device under test is 
proposed and put in practical use, without carrying out the sample 
extract of the device under test, and also there being problems, such as 
needing complicated actuation and a complicated marker, and needing a 
marker. Below, surface plasmon resonance (Surface Plasmon 
Resonance) is abbreviated to SPR, and is used. 

[0003] a SPR phenomenon measuring device have the common system 
which give the incident angle range which be the through lens 3 about 
the polarizing plate 2 which let only p-polarized light light pass for the 
light emitted from the light source 1 as show in drawing 16 , be make to 
carry out incidence to the high refractive index prism 4 , irradiate the 
metal thin film 5 with the sensor film which touched the device under 
test 6 , and detect a change of the reflected light from a metal thin film 
on the strength with the photoelectron detector 7 through prism 4 . 
[0004] The light emitted from the light source 1 serves as an 
evanescent wave by the interface of prism and a metal, and the wave 
number is called for by the degree type. 

[0005] kev=kpnpsintheta — here, kp is [ the refractive index of prism 
and theta of the wave number of incident light and np ] incident angles. 
[0006] On the other hand, on a metal thin film front face, a surface 
plasmon wave arises and the wave number is called for by the degree 
type. 
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[0007] 

ksp=(C/omega) -root (epsilonn2/(epsilon+n 2)) 

Here, for C, the velocity of light and omega are [ the dielectric constant 
of a metal thin film and n of angular frequency and epsilon ] the 
refractive indexes of a device under test. 

[0008] When it is the wave number of the angle of incidence theta 
whose wave number of this evanescent wave and a surface plasmon 
wave corresponds, or incident light, an evanescent wave is used for 
excitation of surface plasmon, and the quantity of light observed as the 
reflected light decreases. 

[0009] At drawing 16 , the light emitted from the light source 1 has many 
types which can be driven while the light source 1 and the photoelectron 
detector 7 maintain fixed angle of reflection so that incidence of the 
light which had the range whenever [ incident angle / which always 
exists through a lens 3 ] may be carried out and the incidence of the 
light of a still wide range incident angle can be carried out (refer to 
drawing 1 6 arrow head). 
[0010] ~ 
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EFFECT OF THE INVENTION 

[Effect of the Invention] Since it is made to combine with it being as 
preparing a diffraction grating **** [, and ] by the light source, and a 
detector and simple optical system using the optical waveguide mold 
SPR phenomenon measurement chip which can give various functions as 
explained above according to the SPR phenomenon measuring device by 
this invention, the SPR present measuring device of various classes can 
be offered. [ producing many cores of optical waveguide on one SPR 
phenomenon measurement chip ] [ branching on the way ] Moreover, 
while it is possible to produce many kinds of SPR phenomenon 
measurement chips cheaply and so much with an optical waveguide 
production technique, since connection with the light source and an 
optical instrumentation is easy, there is also an advantage 
[ instrumentation / said SPR phenomenon measurement chip, the light 
source, and / optical ] easily of being exchangeable. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] It is this invention's being 
made in view of such the present condition, and that purpose's being 
small, offering the convenient SPR phenomenon measurement chip of 
exchange using the optical waveguide production technique versatility 
and productivity being high, and offering the SPR phenomenon 
measuring device which connected the light source and an optical 
measuring instrument to this SPR phenomenon measurement chip by 
the simple approach. Furthermore, the light source, an optical 
measurement part, and a sensing part are repeated, it is made 
removable structure, and the SPR phenomenon measuring device of a 
low price is realized more. 
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MEANS 

[Means for Solving the Problem] In order to solve the above-mentioned 
technical problem, the SPR phenomenon measuring device by this 
invention The optical waveguide which shuts up and spreads the light 
which it has the clad prepared in the perimeter of a core and said core, 
and said core has a refractive index higher than said clad, and carried 
out incidence to said core, It is the metal thin film which at least a part 
contacts said core directly, and causes a surface plasmon resonance 
phenomenon. The optical waveguide mold SPR phenomenon 
measurement chip equipped with said metal thin film prepared so that 
the sample which has a surface plasmon resonance phenomenon 
measured by measuring the light which spreads said core may contact, It 
is characterized by having an optical connecting means for making 
optical connection of the light source for carrying out incidence of the 
light, the optical instrumentation for measuring the light by which 
outgoing radiation was carried out, and said light source, the optical 
waveguide of said optical waveguide mold SPR phenomenon 
measurement chip and said optical instrumentation. 
[0017] The description of this invention uses optical waveguide for a 
SPR phenomenon measurement chip, and is that it combined by the light 
source, and a detector and simple optical system. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006/08/23 



JP.2002-162346.A [EXAMPLE] 



1/1 V 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation 

may not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



EXAMPLE 

[Example] Hereafter, although an example explains this invention still 
more concretely, this invention is not limited to these examples. 
[0052] 

[Example 1] About 1 micrometer of chromium was formed by the spatter 
on the epoxy substrate. UV hardenability macromolecule core material 
was applied on it, and only the need part was hardened with UV light 
which let the mask pass. The solvent removed a part for a non-hard 
spot. 

[0053] The cross-section configuration of the produced core was set to 
62.5micrometerx62.5micrometer, four cores were produced and distance 
between cores was set to 2.5mm. Moreover a thermosetting 
macromolecule clad plate is applied, heat hardening was carried out, and 
100 micrometers was formed. Epoxy group plate another moreover with 
adhesives was pasted up. The substrate was put into the chromium 
solution, the chromium layer was dissolved, and the first epoxy group 
plate was exfoliated. Then, the smooth waveguide core appeared. 
[0054] Apply UV hardenability macromolecule clad plate on it, and a clad 
is stiffened except for a part of core (SPR phenomenon measurement 
public funds group thin film formation part) using a mask, titanium after a 
solvent's removing a part for a non-hard spot, pasting up the glass block 
for end-face polish and optical fiber connection on the incidence edge of 
the optical waveguide, and an outgoing radiation edge and performing 
end-face polish — 50A and gold — 450A and SUBATTA — it formed by 
law and an optical waveguide mold SPR measurement chip like drawin g 2 
was produced. 
[0055] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1 a] The schematic diagram of the optical waveguide mold SPR 
phenomenon measurement chip by this invention. 

[Drawing 1 b] The perspective view of a SPR phenomenon measurement 
chip which prepared passage. 

[Drawing 2] The schematic diagram of a multi-channel mold optical 
waveguide mold SPR phenomenon measurement chip. 
[Drawing 3] The explanatory view of the manufacture approach of an 
optical waveguide mold SPR phenomenon measurement chip. 
[Drawin g 4] The explanatory view of the manufacture approach of an 
optical waveguide mold SPR phenomenon measurement chip. 
[Drawing 5] The explanatory view of the manufacture approach of an 
optical waveguide mold SPR phenomenon measurement chip. 
[Drawin g 6] The schematic diagram of the SPR phenomenon measuring 
device connected with the optical fiber. 

[Drawing 7] The schematic diagram of the SPR phenomenon measuring 

device which used the optical-axis doubling machine. 

[Drawing 8 a] The schematic diagram of the SPR phenomenon 

measuring device using 45-degree mirror. 

[Drawing 8 b] The schematic diagram of the SPR phenomenon 

measuring device using 45-degree mirror. 

[Drawing 9] The schematic diagram of the SPR phenomenon measuring 
device which has arranged the carrier light emitting device for the SPR 
phenomenon measurement chip. 

[Drawing 10] The schematic diagram of the SPR phenomenon measuring 
device using a grating. 

[Drawing 11a] The schematic diagram of the optical fiber block which 
the guide pin hole attached. 
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[Drawing 11b] The schematic diagram of the SPR phenomenon 
measurement chip which the guide pin hole attached. 
[Drawing 11c] The schematic diagram of connection of the optical fiber 
block using a guide pin and a SPR phenomenon measurement chip. 
[Drawing 12 a] The schematic diagram of the SPR phenomenon metering 
device using a circular SPR phenomenon measurement chip and a 
rotation base. 

[Drawing 1 2 b] The schematic diagram of the SPR phenomenon metering 
device using a circular SPR phenomenon measurement chip and a 
rotation base. 

[Drawing 13] The schematic diagram of the SPR phenomenon measuring 
device using a switch. 

[Drawing 14] Drawing showing the result of having measured air and 
water with the equipment of the configuration of drawing 6 . 
[ Drawing 15] Drawing showing the result of having measured various 
samples with the equipment of the configuration of drawing 6 . 
[Drawing 16] The schematic diagram of the SPR phenomenon measuring 
device in the conventional incident angle measurement type. 
[Drawing 17] The schematic diagram of the SPR phenomenon measuring 
device in the conventional spectrometry type. 

[Drawin g 18] Drawing showing the result of having measured the SPR 
phenomenon by drawing 16 . 
[Description of Notations] 

1 Light Source 

2 Polarizing Plate and Polarizer 

3 Lens 

4 High Refractive-Index Prism 

5 Metal Thin Film 

6 Sample (Device under Test) 

7 Photoelectron Detector 

8 Clad 

9 Waveguide Core 

10 Exaggerated Clad 

1 1 Incident Light 

12 Hikaru Idei 

13 Slot for Forming Core 

1 4 Substrate 

15 Metal Membrane (Sacrifice Layer) 

16 SPR Phenomenon Measurement Chip 

1 7 Measurement Front Face 
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18 Optical Fiber Block 

19 Optical Fiber 

20 Optical Connecter 

21 Light Source 

22 Optical Measuring Instrument 

23 Computer (Arithmetic Unit) 

24 Optical Fiber Fixture 

25 Migration Stage 

26 Migration Stage 

27 Fixture 

28 SPR Phenomenon Measurement Chip 

29 Plinth 

30 Guide 

31 Grating 

32 Raise in Basic Wages Optical Fiber 

33 Slot for Guide Pins 

34 Block 

35 Hole 

36 Guide Pin 

37 Disc-like Substrate 

38 Reverse Earthenware Mortar-like Countersink 

39 Rotation Base 

40 Switch Waveguide 

41 SPR Phenomenon Measurement Chip 

42 Y Branch Waveguide 

43 Switch Part 
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DRAWINGS 
[Drawing 1 a] 
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[Drawing 1 b] 
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[Drawing 2] 
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[ Drawing 6] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 7] 
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[ Drawing 10 ] 
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[Drawing 8 a] 
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[Drawing 8 b] 




[Drawing 9] 




[Drawing 1 1 a] 
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(b) 

[Drawing 1 1 b] 




(b) 

[Drawing 1 1 c] 
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[Drawing 12 a] 





[Drawing 13] 




[Drawing 14] 
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[ Drawin g 16] 
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[ Drawing 1 7 ] 
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[Drawin g 18] 
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